
This process of disappearance and recurrence has con¬
tinued at about the same intervals up to the present
time. As long as she was inoculated at regular intervals,
the discharge remained absent, but from four to six
weeks after inoculations were discontinued a recurrence
was sure to come. This represents that class of chronic
otitis media which is only benefited by vaccine treatment.
It is not an uncommon experience to encounter cases
under this class in which the discharge diminishes about
50 per cent, under a course of inoculations, but at no
time disappears entirely. Of the seventeen patients with
chronic otitis media treated by vaccine therapy, three
recovered completely, five were improved, and nine
showed no improvement at all.
In this class of cases vaccine therapy should be tried

when the ordinary measures fail. Its use should be con¬
sidered as a means capable of producing some measure
of good in about 50 per cent, of cases, with an occasional
remarkable result.

CONCLUSIONS

In conclusion, I feel safe in saying that in subacute
otitis media no other means of treatment is capable of
producing such uniformly good results 'as vaccines.
Their early use would greatly diminish the large number
of chronic cases, so common to every physician, and so

annoying to the individual.
The results in chronic cases, on the other hand, are

so variable, that its use as a routine should not be
advised. It should be tried, however, when other meas¬
ures have failed.

VANADIUMISM
WALTON FOREST DUTTON, M.D.

CARNEGIE, PA.

Vanadium is a metal named by Sefstr\l=o"\m,in 1830, in
honor of the northern goddess Vanadis (the German
Freya). The metal is of no importance technically,
although various forms of it are valuable. The pentoxid
is used in photography as a developer. Vanadium chlorid
and trioxid are used as mordant in printing fabrics; the
trioxid is used also in the manufacture of steel, in mak-
ing easily malleable and ductile alloys. Vanadium pen-
toxid has been used in diseases due to defective metab-
olism; there is not, however, enough clinical evidence to
justify its use as a medicine.
Vanadiumism is a chronic intoxication caused by

ingestion or absorption of some forms of vanadium,
either industrially, medicinally, or accidentally. The
principal lesions are found in the lungs, kidneys, and
gastro-intestinal tract. The lungs are highly congested
and show a marked destruction of alveolar epithelium.
The kidneys reveal congestion due to continuous irrita-
tion and, at times, acute hemorrhagic nephritis. The
gastro-intestinal tract shows evidence of irritation and
inflammation.
Persons employed in establishments where the various

kinds of vanadium are produced, and more especially
vanadium trioxid, suffer from chronic poisoning. For
example, laborers in reduction plants, who are exposed
to the dust and fumes, are most susceptible on account
of their occupation. The medicinal use of small doses
of the pentoxid will frequently cause poisoning. Acci¬
dental poisoning may come from using or wearing cloth¬
ing dyed by vanadium chlorid, trioxid, or pentoxid.
Anemia is an early symptom (a peculiar cachería).

not altogether unlike chlorosis. There is, at first, marked

increase in the number of corpuscles and hemoglobin,
which is shortly followed by reduction of cells and
hemoglobin. At times, there is disintegration of the red
cells. The cough is a prominent and characteristic
symptom. It is dry, irritating, and paroxysmal, becom¬
ing so intense that hemorrhages are frequent and severe,
even causing death. The workers in the manufacture of
the various products of vanadium are very susceptible
to tuberculosis and, unless removed from the labor,
rapidly succumb to the disease. Emaciation, irritation
of the nose, eyes, and throat are always in evidence.
Anorexia, nausea and diarrhea (often absent), followed
by obstinate constipation, indicate gastro-intestinal in¬
volvement. Albumin, casts and blood, are often present
in the urine.
Continuous exposure to the poison leads to fine

tremors of the extremities, headache, neuroretinitis,
amaurosis, vertigo, hysteria, and melancholia. The drug
is eliminated by the kidneys; it may be found also in
the feces, sputum, and saliva. Dr. Omar T. Cruikshank,
in his experiments on animals, has been able to observe
the toxic effects which coincide with those found in man.
The diagnosis is not difficult when the history of

exposure to the various forms of vanadium is at hand.
Accidental origin is often obscure and diagnosis is not,
at once, determined.
Watts gives the test for vanadium in the following:
All vanadium compounds heated with borax or phosphorus

salt in the outer blowpipe flame produce a clear bead, which is
colorless if quantity of vanadium is small, yellow when it is
large; in the inner flame the bead acquires a beautiful green
color.
Vanadio and chromic acids are the only acids whose solu¬

tions are red; they are distinguished from one another by the
vanadio acid becoming blue and the chromic acid green by
deoxidation.
When a solution of vanadio acid, or acidulated solution of an

alkaline vanadate, is shaken up with ether containing hydrogen
dioxid, the aqueous solution acquires a red color like that of
ferric acetate, while the ether remains colorless. This reaction
will serve to detect the presence of one part of vanadio acid
in 4 0,000 parts of liquid.
In the absence of grave renal, blood, nervous, and

lung involvement, the prognosis is good. Where there
is active inflammation of the kidneys and lungs the
prognosis is unfavorable, but depends greatly on the
extent of the lesions. Fatal terminations frequently
ensue, as a result of continuous exposure to the poison.
The prevention of vanadiumism is difficult in vana¬

dium works, owing to the carelessness of employees and
employers. Means to allay and carry off the dust and
fumes should be employed constantly. Perfect ventila¬
tion and the use of respirators are imperative. The
nasal and oral cavities should be thoroughly cleansed
with some efficient alkaline spray, such as the ordinary
Dobell solution, followed by a mentholated oil spray.
The stomach should be washed out, and later the intes¬
tines freely evacuated with a saline laxative. The cough
may be allayed by giving terpin hydrate y± gr., heroin
% gr., and creosote y¿ minim, every two hours with
counter-irritations of iodin or mustard applications over
the chest. The inhalation of stimulating vapors is salu¬
tary. Iron, calisaya, and strychnin will meet the needs
of anemic, nervous and debilitated conditions. Cod-
liver oil may be given with advantage. Active outdoor
exercises are essential. Turkish, Russian or cabinet
baths may be given to aid elimination.
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